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(57) ABSTRACT

A touch panel includes a substrate, a first patterned conduc-
tive layer, a patterned passivation layer, and a second pat-
terned conductive layer. The first patterned conductive layer
1s located on the substrate, and the first patterned conductive
layer includes a plurality of first sensing pads and a plurality
of second sensing pads, wherein a gap 1s formed between
adjacent first and second sensing pads. The patterned passi-
vation layer 1s located on the first patterned conductive layer,
and the patterned passivation layer covers the gap and
exposes at least a portion of each first sensing pad and at least
a portion of each second sensing pad. The second patterned
conductive layer 1s located on the patterned passivation layer.

17 Claims, 13 Drawing Sheets
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TOUCH PANEL AND METHOD OF
FABRICATING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the priority benefit of Taiwan
application serial no. 102117797, filed on May 20, 2013. The
entirety of the above-mentioned patent application 1s hereby
incorporated by reference herein and made a part of this
specification.

BACKGROUND

1. Field of the Invention

The present invention relates to a panel and a method for
fabricating the same. More particularly, the present invention
relates to a touch panel and a method for fabricating the same.

2. Description of Related Art

According to different sensing principles, touch panels
may be categorized into resistant touch panels, capacitive
touch panels, optical touch panels, sonic wave touch panels,
and electromagnetic touch panels etc. Among the touch pan-
els, the projective capacitive touch panels have drawn much
attention due to rapid growth 1n smartphone sales.

Typically, the projective capacitive touch panels may be
categorized 1nto 1sland-type and via-type projective capaci-
tive touch panels according to how a passivation layer 1s
arranged between conductive layers. FIG. 1A 1s a schematic
top view showing a conventional island-type projective
capacitive touch panel. FIG. 1B and FIG. 1C are schematic
cross-sectional views respectively along lines I-I' and II-11' of
FIG. 1A. Referring to FIG. 1A through FIG. 1C, a projective
capacitive touch panel 100q includes a substrate 102, buifer
layers 104a and 1045, a plurality of first sensing series 110, a
plurality of second sensing series 120, a passivation layer 130
and a covering layer 140 serving to insulate the first sensing
series 110 from the second sensing series 120. Each of the first
sensing series 110 includes a plurality of first sensing pads
112 and a plurality of first bridging lines 114 located among
the first sensing pads 112. Each of the second sensing series
120 includes a plurality of second sensing pads 122 and a
plurality of second bridging lines 124 located among the
second sensing pads 122.

In the 1sland-type projective capacitive touch panel 100a
illustrated 1n FIG. 1A through FIG. 1C, the passivation layer
130 1s patterned as 1sland-shaped and arranged between the
second sensing pads 122 and the first bridging lines 114.
Thus, when a material of the passivation layer 130 1s similar
to a material of the buffer layers 104a and 1045, the builer
layers 104a and 1045 serving as optical index-match layers
are also removed 1n a fabricating process for patterning the
passivation layer 130, which results 1n reduced adjustment
tflexibility for optical characteristics of the projective capaci-
tive touch panel 100aq.

FIG. 2A 1s a schematic top view showing a conventional
via-type projective capacitive touch panel. FIG. 2B and FIG.
2C are schematic cross-sectional view respectively along
lines I-I' and II-1I' of FIG. 2A. Referring to FIG. 2A through
FIG. 2C, a projective capacitive touch panel 10056 has ele-
ments that are substantially identical to those of the 1sland-
type projective capacitive touch panel 100a, and a major
difference therebetween lies 1n the passivation layer 130 cov-
ers the first bridging lines 114, and the first sensing pads 112
are electrically connected with the first bridging lines 114
through via holes 132 1n the passivation layer 130. Since the
passivation layer 130 entirely covers the substrate 102, opti-
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cal stability of the via-type projective capacitive touch panel
1005 1s easily influenced by a thickness of the passivation

layer 130. As a result, the optical stability of the via-type
projective capacitive touch panel 1006 may be even worse
than that of the 1sland-type projective capacitive touch panel
100a.

Accordingly, the way by which the passivation layer 1s
arranged would influence optical characteristics of the pro-
jective capacitive touch panel. Therefore, how to design a
projective capacitive touch panel with good optical charac-
teristics 1s a major subject to be worked on by technicians and
research and development personnel 1n the field of the present
invention.

SUMMARY

The present mvention provides a touch panel with good
optical characteristics.

The present invention provides a method for fabricating a
touch panel having good optical characteristics.

The touch panel of the present invention includes a sub-
strate, a first patterned conductive layer, a patterned passiva-
tion layer and a second patterned conductive layer. The first
patterned conductive layer 1s located on the substrate and
includes a plurality of first sensing pads and a plurality of
second sensing pads. A gap 1s formed between two adjacent
first sensing pad and second sensing pad. The patterned pas-
stvation layer 1s located on the first patterned conductive
layer, covers the gaps, and exposes at least a portion of each
first sensing pad and at least a portion of each second sensing
pad. The second patterned conductive layer 1s located on the
patterned passivation layer.

In an embodiment of the present invention, the touch panel
further includes an insulating layer located on the first pat-
terned conductive layer, the patterned passivation layer and
the second patterned conductive layer. The first patterned
conductive layer further includes a plurality of first bridging
lines, and each of the first bridging lines 1s electrically con-
nected with two adjacent first sensing pads. The second pat-
terned conductive layer includes a plurality of second bridg-
ing lines, and each of the second bridging lines 1s electrically
connected with two adjacent second sensing pads. The pat-
terned passivation layer 1s further located between the first
bridging lines and the second bridging lines.

In an embodiment of the present invention, a buifer layer 1s
further icluded and located on the substrate. The first pat-
terned conductive layer 1s located on the buffer layer. The

gaps expose the buller layer, and a material of the butfer layer
includes 510,, SIN,, S1O, N, Nb,O5, MgF,, Al,O,, CekF,
/r0,, T10,, Ta,O., ZnS or a combination thereof.

In an embodiment of the present invention, a material of the
patterned passivation layer includes Si10,, SIN,, SiO.N,,
Nb,O., MgF,, Al,O,, CeF,, ZrO,, T10,, Ta,O., ZnS or a
combination thereot, and a thickness of the patterned passi-
vation layer substantially ranges from 0.3 um to 2 um.

In an embodiment of the present invention, the patterned
passivation layer 1s mesh-shaped. The second patterned con-
ductive layer includes a plurality of dummy patterns. At least
one of the dummy patterns 1s located between the two adja-
cent first sensing pad and second sensing pad and insulated
from the two adjacent first sensing pad and second sensing
pad. A shortest horizontal distance between the at least one of
the dummy patterns and one of the two adjacent first sensing
pad and second sensing pad ranges from 0 um to 15 um.

In an embodiment of the present invention, edge portions
of the first sensing pads and the second sensing pads are

substantially covered by the patterned passivation layer.
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In an embodiment of the present invention, a central por-
tion of the top surface of each of the first sensing pads and the
second sensing pads 1s exposed by the patterned passivation
layer.

The method for fabricating a touch panel of the present
invention includes steps as follows. A first patterned conduc-
tive layer 1s formed on a substrate. The {first patterned con-
ductive layer includes a plurality of first sensing pads and a
plurality of second sensing pads. A gap 1s formed between
two adjacent first sensing pad and second sensing pad. A
patterned passivation layer 1s formed on the first patterned
conductive layer, covers the gaps, and exposes at least a
portion of each first sensing pad and at least a portion of each
second sensing pad. A second patterned conductive layer 1s
formed on the patterned passivation layer.

In an embodiment of the present invention, the first pat-
terned conductive layer further includes a plurality of first
bridging lines, and each of the first bridging lines 1s electri-
cally connected with two adjacent first sensing pads. The
second patterned conductive layer includes a plurality of sec-
ond bridging lines, and each of the second bridging lines 1s
clectrically connected with two adjacent second sensing pads.
The patterned passivation layer 1s further located between the
first bridging lines and the second bridging lines.

In an embodiment of the present invention, a buffer layer 1s
turther formed on the substrate, the first patterned conductive
layer 1s located on the butler layer, and the gaps expose the
bufter layer. A material of the bufter layer includes S10,,

SIN,, S1O,N,, Nb,Os5, Mgk,, Al,O,, Cel;, ZrO,, Ti0,,
T:£1205, /nS or a combination thereof.

In an embodiment of the present invention, an msulating,
layer 1s further formed on the first patterned conductive layer,
the patterned passivation layer and the second patterned con-
ductive layer. A matenal of the patterned passivation layer
includes S10,, SIN_, S1IO,N_, Nb,Os, MgF,, Al,O;, CeF;,
/r0,, T10,, Ta,0O., ZnS or a combination thereof, and a
thickness of the patterned passivation layer substantially
ranges from 0.3 um to 2 um.

In an embodiment of the present invention, the second
patterned conductive layer includes a plurality of dummy

patterns. At least one of the dummy patterns 1s located
between the two adjacent first sensing pad and second sensing,
pad and 1nsulated from the two adjacent first sensing pad and
second sensing pad. A shortest horizontal distance between
the at least one of the dummy patterns and one of the two
adjacent first sensing pad and second sensing pad ranges from
O um to 15 um.

In an embodiment of the present invention, edge portions
of the first sensing pads and the second sensing pads are
substantially covered by the patterned passivation layer.

In an embodiment of the present invention, a central por-
tion of the top surface of each of the first sensing pads and the
second sensing pads 1s exposed by the patterned passivation
layer.

To sum up, 1n the touch panel and the method for fabricat-
ing the same of the present invention, a gap 1s formed between
cach two adjacent first and second sensing pads, and the
patterned passivation layer covers the gaps and exposes at
least a portion of each first sensing pad and at least a portion
of each second sensing pad. By doing so, the patterned pas-
stvation layer protects the layers exposed from the gaps, so
that the layers will not be damaged and 1inherent characteris-
tics thereol are retained. Moreover, since the patterned pas-
stvation layer does not entirely cover the substrate, the optical
characteristics of the touch panel will not be easily influenced
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by the thickness of the patterned passivation layer. Accord-
ingly, the touch panel has good optical characteristics and
optical stability.

In order to make the aforementioned and other features and
advantages of the present invention more comprehensible,

several embodiments accompanied with figures are described
in detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a
further understanding of the present invention, and are incor-
porated 1n and constitute a part of this specification. The
drawings 1llustrate embodiments of the present invention and,
together with the description, serve to explain the principles
of the present invention.

FIG. 1A 1s a schematic top view showing a conventional
1sland-type projective capacitive touch panel.

FIG. 1B 1s a schematic cross-sectional view along line I-I
of FIG. 1A.

FIG. 1C 1s a schematic cross-sectional view along line I1-11I
of FIG. 1A.

FIG. 2A 1s a schematic top view showing a conventional
via-type projective capacitive touch panel.

FIG. 2B 1s a schematic cross-sectional view along line I-I
of FIG. 2A.

FI1G. 2C 1s a schematic cross-sectional view along line I1-1I'
of FIG. 2A.

FIG. 3A through FIG. 3C are schematic top view showing
a fabricating method of a touch panel according to an embodi-
ment of the present invention.

FIG. 4A through FIG. 4D are schematic cross-sectional
views along line I-I' of FIG. 3 A through FIG. 3C showing the
tabricating method of the touch panel.

FIG. 5A through FIG. 5D are schematic cross-sectional
views along line II-IT' of FIG. 3A through FIG. 3C showing
the fabricating method of the touch panel.

FIG. 6A 1s a schematic top view showing a touch panel
according to an embodiment of the present invention.

FIG. 6B 1s a schematic cross-sectional view along line I-I
of FIG. 6A.

FIG. 6C 1s a schematic cross-sectional view along line I1-1I'
of FIG. 6A.

DESCRIPTION OF EMBODIMENTS

FIG. 3A through FIG. 3C are schematic top view showing
a fabricating method of a touch panel according to an embodi-
ment of the present invention. FIG. 4A through FIG. 4D are
schematic cross-sectional views along line I-I' of FIG. 3A
through FI1G. 3C showing the fabricating method of the touch
panel, and FIG. SA through FIG. 5D are schematic cross-
sectional views along line II-1I' of FIG. 3A through FIG. 3C
showing the fabricating method of the touch panel. Therein,

the msulating, layer 260 1s omitted i FI1G. 3C for clarity, and
thus, the top views 1n the FIG. 4C through FIG. 4D and FIG.

5C through FIG. 5D are all based on FIG. 3C. Referring to
FIG. 3A, FIG. 4A and FIG. 5A simultaneously, a substrate
202 1s first provided. In the present embodiment, the substrate
202 1s, for example, a glass substrate, a plastic substrate, a
flexible substrate or any other type of substrate.

Then, a first patterned conductive layer 210 1s formed on
the substrate 202. The first patterned conductive layer 210
includes a plurality of first sensing pads 212 and a plurality of
second sensing pads 216. A gap 218 1s between two adjacent
ones of the first sensing pads 212 and the second sensing pads
216. In other words, a gap 218 1s between two adjacent first
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sensing pads 212, between two adjacent second sensing pads
216, and/or between one first sensing pad 212 and one second
sensing pad 216 that are adjacent to each other. In the present
embodiment, for example, a first buller layer 204a and a
second butlfer layer 2045 are selectively formed 1n sequence
on the substrate 202, and the first patterned conductive layer
210 1s then formed on the first bulfer layer 204a and the
second butler layer 2045 1n this step. Thereby, the gaps 218
expose the second butler layer 2045.

In the present embodiment, the first buifer layer 204a and/
or the second bufler layer 2045 serves as, for example, a
refractive index-matching layer. A method for forming the
first butfer layer 204a and/or the second butler layer 2045 1s,
for example, a chemical vapor deposition (CVD), and a mate-
rial of the first butfer layer 204a and/or the second builer layer
2045 1s, for example, an inorganic material, including S10,,
SIN,, S1O,N,, Nb,Os, Mgl,, Al,O,, Cel;, ZrO,, Ti0,,
Ta,O., ZnS or a combination thereof. In another embodi-
ment, the material of the first buifer layer 204a and/or the
second builer layer 2045 may also be an organic material,
such as a polymeric matenial containing nitrogen, oxygen,
s1licon or carbon or combination thereof, a polymer material
such as epoxy resin and acrylic resin or a hard coating. More-
over, a high refractive material such as titantum may be doped
in the aforementioned material, but the present invention 1s
not limited thereto. It 1s to be mentioned that even though two
butifer layers are 1llustrated in the present embodiment as an
example, 1n other embodiments, the arrangement of the first
buffer layer 204a and/or the second bufler layer 2045
between the substrate 202 and the first patterned conductive
layer 210 may be omitted as required, or alternatively, one or
more butler layers may be disposed between the substrate 202
and the first patterned conductive layer 210.

The first patterned conductive layer 210 1s formed by, for
example, a deposition process, a photolithography process
and an etching process. In the present embodiment, the first
patterned conductive layer 210 further includes, for example,
a plurality of first bridging lines 214. Each first bridging line
214 1s electrically connected with two adjacent first sensing
pads 212. First sensing series 240 are formed by the plurality
of first sensing pads 212 and the plurality of first bridging
lines 214. Each first sensing series 240 extends along a first
direction D1. In the present embodiment, the first direction
D1 1s, for example, the x-axis direction. A material of the first
patterned conductive layer 210 1s, for example, a non-trans-
parent conductive materal, a transparent conductive material
or a stacked layer thereof. The non-transparent conductive
material may be metal, such as gold, silver, copper, alumi-
num, molybdenum, titantum, chromium, cadmium, tungsten,
zinc, nickel or an alloy thereof. The transparent conductive
material may be conductive metal oxide, such as indium-tin
oxide (ITO), ndium-zinc oxide (I1Z0) or any other transpar-
ent conductive metal oxide. In addition, even though the first
sensing pads 212 and the second sensing pads 216 are 1llus-
trated as rhombus sensing pads, for example, but the present
invention 1s not limited thereto. In the present embodiment, a
width of a gap 218 ranges, for example, from 20 um to 100
um, and the gaps 218 are, for example, connected with one
another 1n a mesh shape.

Referring to FI1G. 3B, FIG. 4B and FIG. 3B simultaneously,
a patterned passivation layer 220 1s then formed on and con-
tacts the first patterned conductive layer 210. The patterned
passivation layer 220, for example, entirely covers the gaps
218, and exposes at least a portion of each first sensing pad
212 and at least a portion of each second sensing pad 216. For
example, a portion of the patterned passivation layer 220 1s
completely filled 1n the gaps 218 so that the side surfaces and
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edge portions of the first sensing pads 212 and/or the second
sensing pads 216 are substantially covered by the patterned
passivation layer 220. A central portion of the top surface of
cach of the first sensing pads 212 and/or the second sensing
pads 216 1s exposed by the patterned passivation layer 220. In
the present embodiment, a method for forming the patterned
passivation layer 220 1s, for example, to first form a passiva-
tion material layer (not shown) on the substrate 202 to fill in
the gaps 218 and cover the substrate 202 by a deposition
process and then, for example, to pattern the passivation
material layer by a photolithography process and an etching
process to form the patterned passivation layer 220 exposing
cach first sensing pad 212 and each second sensing pad 216.
In the present embodiment, the patterned passivation layer
220, for example, 1s entirely filled 1n the gaps 218 and entirely
covers edge portions of the first sensing pads 212 and second
sensing pads 216. The patterned passivation layer 220 1s, for
example, mesh-shaped. In the present embodiment, an
example where a large portion of area of each first sensing pad
212 and a large portion of area of the second sensing pad 216
are exposed from the patterned passivation layer 22 1s 1llus-
trated, however, 1n other embodiments, a suitable portion of
area of each first sensing pad 212 and a suitable portion of
area of each second sensing pad 216 are exposed from the
patterned passivation layer 220 as required. It 1s to be noted
that since the patterned passivation layer 220 covers the gaps
218, the first bufler layer 204a and the second butfer layer
2045 exposed from the gap 218 are accordingly protected.
Therefore, the etching process for forming the patterned pas-
stvation layer 220 or other subsequent processes will not lead
to damages on the first buifer layer 204q and the second butiier
layer 2045. Thereby, a goal of optimizing optical perfor-
mance of the touch panel 200 may be achieved. Moreover, the
patterned passivation layer 220 may avoid formation of air
gaps due to an undercut phenomenon occurring beneath the
first sensing pads 212 and the second sensing pads 216 1n the
etching process, and as a result, the first sensing pads 212 and
the second sensing pads 216 become obviously visible.
Accordingly, the first buffer layer 204a and the second butier
layer 2045 may provide good and stable optical characteris-
tics, such as a good refractive index, so as to enhance adjust-
ment flexibility for optical characteristics of the touch panel
200.

In the present embodiment, the patterned passivation layer
220 serves as, for example, a refractive index-matching layer.
A material of the patterned passivation layer 220 1s, for
example, identical or similar to that of the first builer layer
204a and the second buller layer 2045. The maternial of the
patterned passivation layer 220 1s, for example, an inorganic

material, including S10,, SiIN,, SiO.N, Nb,O;, Mgk,
Al,O,, CeF;, ZrO,, Ti0,, Ta,O;, ZnS or a combination
thereol, and a thickness of the patterned passivation layer 220
substantially ranges, for example, from 0.3 um to 2 um. In
another embodiment, the material of the patterned passiva-
tion layer 220 may also be an organic material.

Reterring to F1G. 3C, FIG. 4C and FIG. 5C simultaneously,
a second patterned conductive layer 230 1s then formed on the
patterned passivation layer 220. A method for forming the
second patterned conductive layer 230 1s to perform, for
example, a deposition process, a photolithography process
and an etching process. In the present embodiment, the sec-
ond patterned conductive layer 230 includes, for example, a
plurality of second bridging lines 232, and each second bridg-
ing line 232 1s electrically connected with two adjacent sec-
ond sensing pads 216. The patterned passivation layer 220 1s,
for example, further located between the first bridging lines

214 and the second bridging lines 232. In the present embodi-
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ment, second sensing series 250 are formed by the plurality of
second sensing pads 216 and the plurality of second bridging
lines 232. Each second sensing series 250 extends along a
second direction D2. In the present embodiment, the second
direction D2 1s, for example, the y-axis direction. The first
sensing series 240 and the second sensing series 250 are
insulated from each other by the patterned passivation layer
220. In this step, each second bridging line 232 1s formed
between two adjacent second sensing pads 216, and thus the
cross-sectional view of FIG. 5C depicted along line II-1I' of
FIG. 3C 1s 1dentical to that of FIG. 5B depicted along line
[I-IT' of FIG. 3B.

A material of the second patterned conductive layer 230 1s
a non-transparent conductive material, a transparent conduc-
tive material or a stacked layer thereof. The non-transparent
conductive material may be metal, such as gold, silver, cop-
per, aluminum, molybdenum, titanium, chromium, cadmium,
tungsten, zinc, mickel or an alloy thereof. The transparent
conductive material may be conductive metal oxide, such as
indium-tin oxide (ITO), indium-zinc oxide (1Z0) or any other
transparent conductive metal oxide.

Thereafter, referring to FIG. 3C, FIG. 4D and FIG. 5D
simultaneously, 1n the present embodiment, an insulating
layer 260 1s further formed on the first patterned conductive
layer 210, the patterned passivation layer 220 and the second
patterned conductive layer 230. A material of the msulating,
layer 260 1s, for example, S10,, SiN_, S1O,N_, or any other
suitable material.

In the present embodiment, the touch panel 200 1s, for
example, a projective capacitive touch panel. The touch panel
200 1ncludes the substrate 202, the first patterned conductive
layer 210, the patterned passivation layer 220 and the second
patterned conductive layer 230. The first patterned conduc-
tive layer 210 including the plurality of first sensing pads 212
and the plurality of second sensing pads 214 1s located on the
substrate 202. The gap 218 1s formed between two adjacent
first sensing pad 212 and second sensing pad 214. In the
present embodiment, the touch panel 200 further includes the
first butler layer 204a and the second butier layer 2045 on the
substrate 202. The first patterned conductive layer 210 1s, for
example, located on the first buller layer 204a and the second
butfer layer 2045, and each gap 218, for example, exposes the
second buftler layer 2045. The patterned passivation layer 220
1s located on the first patterned conductive layer 210, entirely
covers the gaps 218 and exposes at least a portion of each first
sensing pad 212 and at least a portion of each second sensing
pad 216. The second patterned conductive layer 230 1s located
on the patterned passivation layer 220. In the present embodi-
ment, the second patterned conductive layer 230 includes, for
example, the plurality of second bridging lines 232. Each
second bridging line 232 is electrically connected with two
adjacent second sensing pads 216. The patterned passivation
layer 220 1s, for example, further located between the first
bridging lines 214 and the second bridging lines 232. In the
present embodiment, the touch panel 200 includes, for
example, the insulating layer 260 located on the first pat-
terned conductive layer 210, the patterned passivation layer
220 and the second patterned conductive layer 230.

In the touch panel and the method for fabricating the same
in the present embodiment, the gap 218 1s formed between
two adjacent first sensing pad 212 and second sensing pad
216, and the patterned passivation layer 220 entirely covers
the gaps 218 and expose at least a portion of each first sensing,
pad 212 and at least a portion of each second sensing pad 216.
By doing so, the second butier layer 2045 exposed by the gaps
218 1s protected by the patterned passivation layer 220, to
avold damages on the first butier layer 204a and the second
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8

butiler layer 2045 due to the etching process for forming the
patterned passivation layer 220 or other subsequent pro-
cesses. Accordingly, the material selection for the patterned
passivation layer 220, the first builer layer 204aq and the
second buifer layer 20456 1s more flexible. For instance, an
adaptive index-match material may be selected for allowing
at least one index-match layer to be disposed between the first
patterned conductive layer 210 and the substrate 202, which
facilitates optical adjustment for products. Moreover, a
chemical vapor deposition (CVD) machine for fabricating
thin film transistors may be utilized to form the patterned
passivation layer 220. Accordingly, the patterned passivation
layer 220 has an advantage of low production cost.

On the other hand, since the patterned passivation layer 220
does not entirely cover the substrate 202, but merely covers
the gaps 218 and the edge portions of the sensing pads 212
and 216. As a result, the optical characteristics of the touch
panel 200 are not easily influenced by the thickness of the
patterned passivation layer 220 and lead to good optical sta-
bility of the touch panel 200. In other words, with the arrange-
ment of the patterned passivation layer 220, the touch panel
200 may include more index-match layers, and the optical
characteristics of the touch panel 200 are not easily influ-
enced by the thickness of the patterned passivation layer 220.
Accordingly, the touch panel 200 has better optical charac-
teristics and optical stability.

FIG. 6A 1s a schematic top view showing a touch panel
according to an embodiment of the present invention, FIG. 6B
1s a schematic cross-sectional view along line I-I' of FIG. 6 A,
and FIG. 6C 1s a schematic cross-sectional view along line
II-IT' of FIG. 6 A. A touch panel 200q illustrated 1n FIG. 6 A
through FIG. 6C has a structure similar to the touch panel 200
illustrated on FIG. 3C, FIG. 4D and FIG. 5D, and the major
difference therebetween lies 1n that touch panel 200q further
includes dummy patterns 234. In the present embodiment, the
second patterned conductive layer 230 includes, for example,
a plurality of dummy patterns 234. At least one of the dummy
patterns 234 1s located between the two adjacent first sensing
pad 212 and second sensing pad 216 and insulated from the
two adjacent first sensing pad 212 and second sensing pad
216. A shortest horizontal distance d between the at least one
of the dummy patterns and one of the two adjacent first
sensing pad 212 and second sensing pad 216, for example,
ranges from 0 um to 15 um, and preferably ranges from O to
5 um. In an embodiment, the shortest horizontal distance d 1s,
for example, substantially equal to 0, and namely, a width of
a dummy pattern 234 1s substantially identical to that of a gap
218.

Generally, 1n a scenario where photolithography accuracy
and etching capability are considered, when the dummy pat-
terns and the sensing pads are located on the same layer, a
distance between a dummy pattern and a sensing pad typi-
cally should be maintained within a range from approxi-
mately 25 um to 30 um. However, 1n the present embodiment,
the dummy patterns 234 are arranged on the patterned passi-
vation layer 220 between the first sensing pads 212 and the
second sensing pads 216. That 1s to say, the dummy patterns
234 are located on a different layer from the first sensing pads
212 and the second sensing pads 216. Therefore, the arrange-
ment of the dummy patterns 234 would not possibly cause a
short-circuit between the first sensing pads 212 and the sec-
ond sensing pads 216, and process requirements for forming
the dummy patterns 234 1s relatively accommodative as com-
pared with the conventional fabricating process. Thus, the
shortest horizontal distance d between the dummy pattern
234 and one of the adjacent first sensing pad 212 and second
sensing pad 216 may be reduced as required, even down to O.
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Even turther, the width of the dummy pattern 234 may be
greater than the width of the gap 218, so as to achieve the
purpose that the first sensing pads 212 and the second sensing,
pads 216 are invisible. Accordingly, the touch panel 200a not
only has advantages of the preceding embodiment, but also
has better visual effects.

Based on the above, in the touch panel and the method for
tabricating the same of the present invention, a gap 1s formed
between each two adjacent first sensing pad and second sens-
ing pad, and the patterned passivation layer entirely covers
the gaps and exposes at least a portion of each first sensing pad
and at least a portion of each second sensing pads. Since the
patterned passivation layer may prevent the layers exposed
from the gaps being damaged, the material of the patterned
passivation layer may be selected according to demand with-
out considering an etching selectivity among the patterned
passivation layer and the layers under the patterned passiva-
tion layer. Thus, material selection of the patterned passiva-
tion layer 1s significantly increased, so as to reduce the pro-
duction cost of the patterned passivation layer and achieve a
purpose ol arranging a plurality of index-match layers
between the first patterned conductive layer and the substrate.
Moreover, since the patterned passivation layer 1s substan-
tially filled 1n the gaps and disposed on the edge portions of
the sensing pads, an area occupied by the patterned passiva-
tion layer on the substrate 1s relatively small. Therefore, the
thickness of the patterned passivation layer does not easily
influence the overall optical characteristics of the touch panel,
and as a result, the touch panel has a better optical stability.
Additionally, 1n an embodiment, the dummy patterns may be
turther arranged on the patterned passivation layer, so that the
sensing pads are 1mvisible and the visual effects of the touch
panel are enhanced.

Moreover, the method for fabricating the touch panel may
be easily integrated with current processes for fabricating
touch panels, and the CVD machine for fabricating thin film
transistors may be utilized to form the patterned passivation
layer. Accordingly, the fabricating processes and production
cost will not be significantly increased, and the production
cost of the touch panel may even be reduced. Consequently,
the touch panel has good optical characteristics, better optical
stability and better visual etfects as well as a better yield and
reduced production cost.

Although the invention has been described with reference
to the above embodiments, 1t will be apparent to one of the
ordinary skill in the art that modifications to the described
embodiment may be made without departing from the spirit
of the mnvention. Accordingly, the scope of the invention will
be defined by the attached claims not by the above detailed
descriptions.

What is claimed 1s:

1. A touch panel, comprising:

a substrate;

a first patterned conductive layer, located on the substrate
and comprising a plurality of first sensing pads and a
plurality of second sensing pads, wheremn a gap 1is
formed between two adjacent first sensing pad and sec-
ond sensing pad;

a patterned passivation layer, located on the first patterned
conductive layer, covering the gaps, and exposing at
least a portion of each first sensing pad and at least a
portion of each second sensing pad, wherein the pat-
terned passivation layer 1s mesh-shaped; and

a second patterned conductive layer, located on the pat-
terned passivation layer.

2. The touch panel according to claim 1, further comprising,

an 1nsulating layer located on the first patterned conductive
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layer, the patterned passivation layer and the second patterned
conductive layer, wherein the first patterned conductive layer
turther comprises a plurality of first bridging lines and each of
the first bridging lines 1s electrically connected with two
adjacent first sensing pads, the second patterned conductive
layer comprises a plurality of second bridging lines and each
of the second bridging lines 1s electrically connected with two
adjacent second sensing pads, and the patterned passivation
layer 1s further located between the plurality of first bridging
lines and the plurality of second bridging lines.

3. The touch panel according to claim 1, further comprising,
a bufler layer located on the substrate, wherein the first pat-
terned conductive layer 1s located on the butier layer, the gaps
expose the buffer layer, and a material of the bufler layer

comprises S10,, SiNy, S10,N,, Nb,O5, Mgk, Al,O;, CeFs,
/r0,, T10,, Ta,O., ZnS or a combination thereof.
4. The touch panel according to claim 1, wherein a material

of the patterned passivation layer comprises S10,, SiN,,
S10_N_, Nb,O., MgF,, Al,O;, CeF;, ZrO,, T10,, Ta,O., ZnS

X yj
or a combination thereof, and a thickness of the patterned

passivation layer ranges from 0.3 um to 2 um.

5. The touch panel according to claim 1, wherein the sec-
ond patterned conductive layer comprises a plurality of
dummy patterns, at least one of the dummy patterns is located
between the two adjacent first sensing pad and second sensing
pad and 1nsulated from the two adjacent first sensing pad and
second sensing pad, and a shortest horizontal distance
between the at least one of the dummy patterns and one of the
two adjacent first sensing pad and second sensing pad ranges
from O um to 15 um.

6. The touch panel according to claim 1, wherein edge
portions of the first sensing pads and the second sensing pads
are substantially covered by the patterned passivation layer.

7. The touch panel according to claim 1, wherein a central
portion of the top surface of each of the first sensing pads and
the second sensing pads 1s exposed by the patterned passiva-
tion layer.

8. A method for fabricating a touch panel, comprising:

forming a first patterned conductive layer on a substrate,

the first patterned conductive layer comprising a plural-

ity of first sensing pads and a plurality of second sensing,
pads, wherein a gap 1s formed between two adjacent first
sensing pad and second sensing pad;

forming a patterned passivation layer on the first patterned

conductive layer, the patterned passivation layer cover-
ing the gaps and exposing at least a portion of each first
sensing pad and at least a portion of each second sensing,
pad, wherein the patterned passivation layer 1s mesh-
shaped; and

forming a second patterned conductive layer on the pat-

terned passivation layer.

9. The method according to claim 8, wherein the first
patterned conductive layer further comprises a plurality of
first bridging lines and each of the first bridging lines 1s
clectrically connected with two adjacent first sensing pads,
the second patterned conductive layer comprises a plurality of
second bridging lines and each of the second bridging lines 1s
clectrically connected with two adjacent second sensing pads,
and the patterned passivation layer 1s further located between
the plurality of first bridging lines and the plurality of second
bridging lines.

10. The method according to claim 8, further comprising
forming a bufler layer on the substrate, the first patterned
conductive layer being located on the buffer layer, and the
gaps exposing the buifer layer, wherein a material of the
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butfer layer comprises S10,, SiN,, S10.N, Nb,O., MgF,,
Al,O,, CeF,, 7ZrO,, T10,, Ta,0., ZnS or a combination
thereol.

11. The method according to claim 8, further comprising
forming an 1nsulating layer on the first patterned conductive
layer, the patterned passivation layer and the second patterned
conductive layer, wherein a material of the patterned passi-
vation layer comprises S10,, SiN,, S10. N, Nb,O;, Mgk,
Al,O,, CeF;, ZrO,, T10,, Ta,O., ZnS or a combination
thereol, and a thickness of the patterned passivation layer
ranges from 0.3 um to 2 um.

12. The method according to claim 8, wherein the second
patterned conductive layer comprises a plurality of dummy
patterns, at least one of the dummy patterns 1s located
between the two adjacent first sensing pad and second sensing,
pad and 1nsulated from the two adjacent first sensing pad and
second sensing pad, and a shortest horizontal distance
between the at least one of the dummy patterns and one of the
two adjacent first sensing pad and second sensing pad ranges
from O um to 15 um.

13. The method according to claim 8, wherein edge por-
tions of the first sensing pads and the second sensing pads are
substantially covered by the patterned passivation layer.

14. The method according to claim 8, wherein a central
portion of the top surface of each of the first sensing pads and
the second sensing pads 1s exposed by the patterned passiva-
tion layer.

15. A touch panel, comprising:

a substrate;

a first patterned conductive layer, located on the substrate

and comprising a plurality of
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first sensing pads and a plurality of second sensing pads,
wherein each of a plurality of X-shaped gaps 1s formed
by two adjacent first sensing pads and two adjacent
second sensing pads;

a patterned passivation layer, located on the first patterned
conductive layer, and completely covers the plurality of
X-shaped gaps, and exposing at least a portion of each
first sensing pad and at least a portion of each second
sensing pad; and

a second patterned conductive layer, located on the pat-
terned passivation layer.

16. A touch panel, comprising;

a substrate;

a {irst patterned conductive layer, located on the substrate
and comprising a plurality of first sensing pads and a
plurality of second sensing pads, wherein a gap 1s
formed between two adjacent first sensing pad and sec-
ond sensing pad and the gap 1s extending along an edge
of one of the two adjacent first sensing pad and second
sensing pad;

a patterned passivation layer, located on the first patterned
conductive layer, completely covering the gaps to
expose at least a portion of each first sensing pad and at
least a portion of each second sensing pad; and

a second patterned conductive layer, located on the pat-
terned passivation layer.

17. The method according to claim 16, wherein a portion of
the patterned passivation layer 1s substantially filled in the
gaps and covers at least an edge portion of one of the first
sensing pads or the second sensing pads.
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